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RED CLOVER FOR ILLINOIS 

RD CLOVER is one of the most important legume forage crops in Illinois. It fits well into corn-belt rotations and produces high-quality feed for stock. Not so exacting in 
its soil requirements as some of the other legume crops, it can be 
grown on many soil types. . 
Most of the red clover grown in Illinois is used as cured hay, 
but a considerable amount is also used for pastures, silage, and 
soil improvement. Red-clover seed is produced on many farms, 
but yields are often low. Unless a seed crop is desired, red clover 
is frequently grown with timothy, orchard grass, or other grasses. 
Clover-grass mixtures are proving entirely satisfactory for feed­
ing livestock. 
TYPES AND VARIETIES 
There are two n1ain types of red clover: medium red and 
mammoth red. These types are closely related. The seeds cannot 
be told apart; they are similar in size, shape, and color. But the 
plants can be distinguished by their different habits of growth 
(see pages 4-6). Soil requirements of mammoth and medium red 
are quite similar, but on poor and sandy soils mammoth often 
produces more growth in one cutting than does medium red in 
two cuttings. 
Red clover is well adapted to Illinois. Good stands like this are usually 
obtained by following good farming practices. (Fig. 1) 
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M e d i u m  R e d  C l o v e r  
N  e a r l y  a l l  r e d  c l o v e r  g r o w n  i n  I l l i n o i s  i s  t h e  m e d i u m  r e d  t y p e .  
M e d i u m  r e d  i s  a  p e r e n n i a l ;  t h a t  i s ,  u n d e r  f a v o r a b l e  c o n d i t i o n s  i t  
c o n t i n u e s  t o  g r o w  t h r u  m o r e  t h a n  t w o  s e a s o n s .  O n  m o s t  I l l i n o i s  
f a r m s ,  h o w e v e r ,  i t  i s  t r e a t e d  l i k e  a  b i e n n i a l  ( t w o - y e a r )  c r o p  b e ­
c a u s e  o f  i t s  p l a c e  i n  t h e  r o t a t i o n .  A l s o ,  i n s e c t s  a n d  d i s e a s e s  o f t e n  
c a u s e  s o  m u c h  d a m a g e  b y  t h e  e n d  o f  t h e  s e c o n d  s e a s o n  t h a t  
p r a c t i c a l l y  a l l  t h e  s t a n d  i s  g o n e .  O n l y  o c c a s i o n a l l y  i s  r e d  c l o v e r  
p r o d u c t i v e  t h e  t h i r d  y e a r .  
I n  e a r l y  s t a g e s  o f  g r o w t h  m e d i u m  r e d  c l o v e r  i s  s i m i l a r  t o  
m a m m o t h .  I n  t h e  a u t u m n  o f  t h e  f i r s t  s e a s o n  i t  c a n  b e  d i s t i n ­
g u i s h e d  f r o m  m a m m o t h  b y  t h e  f a c t  t h a t  i t  p r o d u c e s  s t e m s  a n d  
f l o w e r i n g  h e a d s  w h i l e  m a m m o t h  h a s  o n l y  c r o w n  l e a v e s .  M e d i u m  
r e d  c l o v e r  m a y  p r o d u c e  a  s m a l l  a m o u n t  o f  s e e d  t h e  f i r s t  y e a r  i f  
i t  i s n ' t  c l i p p e d .  
D u r i n g  t h e  s e c o n d  s e a s o n  t w o  c r o p s  a n d  a n  a f t e r m a t h  a r e  
p r o d u c e d ;  b o t h  c r o p s  m a y  b e  c u t  f o r  h a y  o r  t h e  f i r s t  c u t  f o r  h a y  
a n d  t h e  s e c o n d  l e f t  f o r  a  c r o p  o f  s e e d .  U s u a l l y  t h e  a f t e r m a t h  
f u r n i s h e s  s o m e  p a s t u r e  f o r  l i v e s t o c k .  
T h e  t i m e  o f  b l o o m i n g  v a r i e s  w i t h  t h e  c l i m a t e  a n d  t h e  a r e a  
w h e r e  t h e  c l o v e r  i s  b e i n g  g r o w n .  I n  c e n t r a l  I l l i n o i s  t h e  f i r s t  c r o p  
o f  t h e  s e c o n d  s e a s o n  u s u a l l y  s t a r t s  b l o o m i n g  a b o u t  J u n e  1  a n d  
i s  i n  f u l l  b l o o m  b y  J u n e  1 0 .  
T h e  s t e m s  o f  m e d i u m  r e d  a r e  f i n e r  t h a n  t h o s e  o f  m a m m o t h ,  
a n d  g r o w t h  i s  l e s s  r a n k .  T h e  h a y  i s  t h e r e f o r e  o f  b e t t e r  q u a l i t y  
a n d  h i g h e r  f e e d i n g  v a l u e  t h a n  t h a t  o b t a i n e d  f r o m  m a m m o t h .  
W i t h i n  r e c e n t  y e a r s  t h r e e  s t r a i n s  o f  m e d i u m  r e d  c l o v e r ,  
a d a p t e d  t o  c e r t a i n  a r e a s  o f  t h e  p r i n c i p a l  c l o v e r - g r o w i n g  r e g i o n ,  
h a v e  b e e n  g i v e n  v a r i e t a l  n a m e s .
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T h e s e  a r e  M i d l a n d ,  C u m b e r ­
l a n d ,  a n d  K e n l a n d .  
M i d l a n d .  T h i s  v a r i e t y  i s  p a r t i c u l a r l y  a d a p t e d  t o  t h e  c e n t r a l  
p a r t  o f  t h e  c o r n  b e l t .  I t  m a y ,  h o w e v e r ,  b e  g r o w n  t h r u o u t  a l l  o f  
I l l i n o i s  e x c e p t  p o s s i b l y  t h e  s o u t h e r n  p a r t ,  w h e r e  s o u t h e r n  a n ­
t h r a c n o s e ,  a  c o m m o n  d i s e a s e  o f  c l o v e r  i n  t h i s  a r e a ,  m a y  c a u s e  
s e r i o u s  d a m a g e .  
1  A l t h o  r e d  c l o v e r  h a s  b e e n  g r o w n  i n  t h i s  c o u n t r y  f o r  m a n y  y e a r s ,  t h e  n e e d  
f o r  u s i n g  a d a p t e d  s e e d  h a s  n o t  b e e n  g e n e r a l l y  r e c o g n i z e d .  I t  i s  o n l y  w i t h i n  r e c e n t  
y e a r s  t h a t  a  f e w  s u p e r i o r  s t r a i n s  h a v e  b e e n  d e v e l o p e d  a n d  g i v e n  v a r i e t a l  n a m e s .  
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Midland was originated by combining, in equal proportions, 
four old strains - one each from Ohio, Indiana, Illinois, and 
Iowa. It grows vigorously, is winter-hardy, and has some resist­
ance to northern anthracnose - a disease that may attack red 
clover and cause some damage to the first crop in the second 
season. 
Cumberland and Kenland. Cumberland originated as a 
composite made up of equal proportions of three superior strains, 
one each from Virginia, Kentucky, and Tennessee. Cumberland 
produces an abundance of above-ground growth and is somewhat 
resistant to southern anthracnose and crown rot. Kenland, the 
most recently named variety of red clover, is quite similar in 
origin and growth to Cumberland. It is, however, more resistant 
to southern anthracnose and will yield more forage than Cum­
berland when this disease is prevalent. 
In tests at Urbana, Cumberland and Kenland have been more 
susceptible to northern anthracnose than Midland and other 
corn-belt strains. These two varieties are not recommended for 
general use in Illinois but they may be of value in southern Illi­
nois and in other areas where southern anthracnose is likely 
to occur. 
Seed supplies. Supplies of both Midland and Cumberland 
seed are becoming more abundant. A limited amount of seed is 
produced in regions where they are adapted. Considerable seed 
of both varieties is produced in several of the northwestern states 
under supervision of state crop improvement associations. Seed 
of Kenland is still scarce. As the acreage of this variety increases, 
more seed will become available. 
Local strains. Thruout Illinois are strains of medium red 
clover that have grown in the same locality for so many years 
t.hat they have become adapted to local conditions of soil and 
climate. Several of these strains are known by the name of the 
grower or by the name of the county where the seed is grown. 
These strains have not been widely used. However, because of 
their. superior qualities, seed supplies of these strains should be 
increased for general use where adapted. 
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M a m m o t h  R e d  C l o v e r  
A l t h o  m a m m o t h  r e d  i s  a  p e r e n n i a l  p l a n t ,  i t ,  l i k e  n 1 e d i u m  r e d  
c l o v e r ,  i s  u s u a l l y  t r e a t e d  a s  a  b i e n n i a l .  I t  s t a r t s  b l o o m i n g  1 0  
d a y s  o r  t w o  w e e k s  l a t e r  t h a n  m e d i u m  r e d  a n d  i s  i n  f u l l  b l o o m  
a b o u t  w h e n  t i m o t h y  i s .  A t  t h i s  t i m e  b u m b l e b e e s  a n d  o t h e r  p o l ­
l i n a t i n g  i n s e c t s  a r e  n u m e r o u s ,  t h u s  i n s u r i n g  p o l l i n a t i o n  o f  t h e  
f l o w e r s .  
I n  t h e  f a l l  o f  t h e  f i r s t  y e a r  m a m m o t h  r e d  c a n  b e  d i s t i n g u i s h e d  
f r o m  m e d i u m  r e d  b y  i t s  l o w  c r o w n  g r o w t h  a n d  l a c k  o f  f l o w e r i n g  
s t e m s .  O n l y  o n e  c r o p ,  e i t h e r  o f  h a y  o r  s e e d ,  i s  h a r v e s t e d  t h e  
s e c o n d  y e a r .  T h e  a f t e r m a t h  i s  s c a n t  a n d  o f  l i t t l e  v a l u e  a s  a  f a l l  
p a s t u r e .  S t a n d s  t e n d  t o  t h i n  o u t  a f t e r  a  c r o p  o f  h a y  o r  s e e d  h a s  
b e e n  t a k e n .  
M a m m o t h  r e d  c l o v e r  g r o w s  t a l l e r  t h a n  m e d i u m  r e d  c l o v e r ,  
a n d  i t s  s t e m s  a r e  c o a r s e r ,  m a k i n g  i t  l e s s  d e s i r a b l e  a s  h a y .  
A t  U r b a n a  t h r e e  n a m e d  v a r i e t i e s  o f  m a m m o t h  r e d - G r a h a m ,  
K n o l l m a n ,  a n d  A l t a s w e d e  - h a v e  b e e n  t e s t e d  i n  c o m p a r i s o n  
w i t h  c o m m e r c i a l  s e e d  l o t s .  I n  y i e l d  o f  f o r a g e  G r a h a m  a n d  K n o l l ­
m a n  a r e  e q u a l  t o  o r  s o m e w h a t  b e t t e r  t h a n  c o m m e r c i a l  s e e d  l o t s .  
A l t a s w e d e ,  d e v e l o p e d  i n  C a n a d a  f r o m  f o r e i g n  s e e d ,  i s  w i n t e r ­
h a r d y ,  b u t  o t h e r w i s e  n o t  a d a p t e d  i n  c e n t r a l  I l l i n o i s .  
A D A P T E D  S E E D  N E C E S S A R Y  
H i g h - q u a l i t y  s e e d ,  a d a p t e d  t o  t h e  l o c a l i t y ,  i s  e s s e n t i a l  f o r  
p r o f i t a b l e  s t a n d s  o f  r e d  c l o v e r .  G o o d  r e d - c l o v e r  s e e d  i s  p l u m p  
a n d  b r i g h t ,  v a r i e s  i n  c o l o r  f r o m  y e l l o w  t o  p u r p l e ,  a n d  i s  f r e e  f r o m  
w e e d  s e e d s .  S e e d  o f  g o o d  q u a l i t y  u s u a l l y  g e r m i n a t e s  w e l l ,  a l t h o  
s o m e  h a r d  s e e d s  m a y  b e  p r e s e n t .  ( H a r d  s e e d s  a r e  v i a b l e  b u t  r e ­
q u i r e  a  l o n g e r  t i m e  t o  g e r m i n a t e . )  S o m e  b r o w n  s e e d s ,  m a n y  o f  
w h i c h  a r e  d e a d ,  a r e  n e a r l y  a l w a y s  p r e s e n t .  A  h i g h  p e r c e n t a g e  o f  
b r o w n  s e e d s  i s  o f t e n  f o u n d  i n  o l d  s e e d .  
R e d - c l o v e r  s e e d  g r o w n  i n  a n y  l o c a l i t y  f o r  a  n u m b e r  o f  s e e d  
g e n e r a t i o n s  i s  u s u a l l y  a s  g o o d  a s  o r  b e t t e r  t h a n  s e e d  f r o m  o t h e r  
s o u r c e s .  S t r a i n s  a d a p t e d  t o  I o w a ,  I n d i a n a ,  a n d  O h i o  a r e  g e n ­
e r a l l y  a d a p t e d  i n  t h e  s a m e  l a t i t u d e  i n  I l l i n o i s .  S e e d  p r o d u c e d  i n  
t h e  n o r t h w e s t e r n  s t a t e s  f r o m  s u p e r i o r  c o r n - b e l t  s t r a i n s  k e e p s  i t s  
d e s i r a b l e  q u a l i t i e s  w h e n  r e t u r n e d  t o  i t s  p l a c e  o f  o r i g i n .  
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Strains developed in Canada and the northern states are 
winter-hardy, but in other ways they are not so well adapted 
to Illinois as strains grown in the central .com-belt states. Strains 
from the Pacific coast region of Oregon and Washington are not 
so hardy as many other strains grown in this country. European 
and South American strains generally are not winter-hardy, their 
yields of forage are not likely to be satisfactory, and stands are 
frequently lost. 
SOIL MANAGEMENT 
While adapted to a variety of soils, red clover thrives best 
on well-drained, moderately heavy loams that are somewhat 
moist but not too wet. It does not do well on sandy or gravelly 
soils unless an ample amount of moisture is present at all times. 
It is usually impossible to obtain good stands on soils that have 
been depleted of plant-food elements and organic matter. Thru 
good soil management, however, poor soils can be built up so 
that eventually red clover can again be grown. 
Add Limestone Where Needed 
Many failures of red clover that are laid to other causes may 
be due to too little lime in the soil. Red clover, however, is not 
so exacting in its lime requirements as are alfalfa and sweet 
clover. It makes its best growth on soils that are at or just below 
the neutral point. It does not always do well on moderately acid 
soils. On such soils clover-grass mixtures are more likely to be 
successful than pure clover plantings. 
The degree of acidity which red clover can withstand depends 
mainly on the amount of plant food in the soil. With a good sup­
ply of available nutrient materials, clover can stand more acidity 
than if it is half-starved. 
Winterkilling is more likely to occur on acid soil than on 
sweet soil. This is because plants growing on sweet soil have a 
chance to make good growth before cold weather. 
Finely ground limestone is generally used to correct soil 
acidity. The amount needed is determined by testing soil samples 
taken . from a number of spots in the field. Soil samples may be 
sent to the office of the county farm adviser, where tests are 
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m a d e  a n d  r e c o m m e n d a t i o n s  g i v e n  f o r  t h e  a m o u n t  o f  l i m e s t o n e  
n e e d e d  i n  o r d e r  t o  g e t  a  g o o d  g r o w t h  o f  v a r i o u s  l e g u m e s .  
C h e m i c a l  N u t r i e n t s  N e c e s s a r y  f o r  C l o v e r  
P h o s p h o r u s  a n d  p o t a s s i u m  a r e  e s s e n t i a l  f o r  t h e  g r o w t h  o f  
r e d  c l o v e r .  A n  a m p l e  s u p p l y  o f  p h o s p h o r u s  i n  t h e  s o i l  i s  e s p e ­
c i a l l y  h e l p f u l  i n  e s t a b l i s h i n g  s t a n d s .  A  n u m b e r  o f  m i n o r  e l e m e n t s  
a r e  a l s o  n e c e s s a r y  f o r  g r o w t h ,  b u t  t h e r e  i s  e n o u g h  o f  t h e s e  i n  
m o s t  I l l i n o i s  s o i l s .  
S o i l s  v a r y  g r e a t l y  i n  t h e  a m o u n t s  o f  p h o s p h o r u s  a n d  p o t a s ­
s i u m  p r e s e n t .  G e n e r a l l y  t h e r e  i s  a  g r e a t e r  d e f i c i e n c y  i n  p h o s ­
p h o r u s  t h a n  i n  p o t a s s i u m .  A  s o i l  t e s t  w i l l  s h o w  w h e t h e r  t h e r e  
i s  a  n e e d  f o r  e i t h e r  o r  b o t h  o f  t h e s e  e l e m e n t s .  
A  s h o r t a g e  o f  p h o s p h o r u s  m a y  b e  c o r r e c t e d  b y  t h e  u s e  o f  r o c k  
p h o s p h a t e  o r  s u p e r p h o s p h a t e .  I f  s u p p l i e s  o f  b o t h  pho~phorus 
a n d  p o t a s s i u m  a r e  t o o  l o w ,  t h e n  m u r i a t e  o f  p o t a s h ,  i n  a d d i t i o n  
t o  p h o s p h o r u s ,  w i l l  b e  h e l p f u l .  T h e s e  p o t a s s i u m  a n d  p h o s p h o r u s  
f e r t i l i z e r s  m a y  b e  a p p l i e d  w i t h  a  d r i l l  w h e n  t h e  c l o v e r  i s  p l a n t e d .  
C o m m e r c i a l  f e r t i l i z e r s  u s e d  f o r  a  c u l t i v a t e d  c r o p  o f t e n  b e n e f i t  
t . h e  r e d  c l o v e r  c r o p  t h a t  f o l l o w s .  
M a n u r e  I s  H e l p f u l  
O n  m a n y  s o i l s ,  e s p e c i a l l y  p o o r  a n d  s a n d y  s o i l s ,  m a n u r e  d o e s  
m u c h  t o  i n s u r e  g o o d  s t a n d s .  T h e  f a v o r a b l e  e f f e c t  o f  t h e  m a n u r e  
i s  d u e  l a r g e l y  t o  t h e  m i n e r a l s  a n d  o r g a n i c  m a t t e r  i t  s u p p l i e s .  
M o s t  f a r m e r s  u s e  m a n u r e  f o r  t h e  c u l t i v a t e d  c r o p  t h a t  c o m e s  
b e f o r e  t h e  c l o v e r .  B o t h  c r o p s  b e n e f i t  f r o m  t h i s  p r a c t i c e .  
M a n u r e  u s e d  a s  a  m u l c h  h e l p s  t o  g e t  g o o d  s t a n d s  o n  s o i l s  
t h a t  a r e  s u b j e c t  t o  w i n d  e r o s i o n .  
I n o c u l a t i o n  I s  I m p o r t a n t  
T h r u  a  p r o c e s s  k n o w n  a s  n i t r o g e n  f i x a t i o n  r e d - c l o v e r  p l a n t s  
a r e  a b l e  t o  c h a n g e  f r e e  n i t r o g e n  i n  t h e  a i r  t o  a  f o r m  t h e . y  c a n  u s e  
i m m e d i a t e l y .  B a c t e r i a  a r e  t h e  n i t r o g e n - f i x i n g  a g e n t s .  T h e y  f o r m  
s m a l l  n o d u l e s  o n  t h e  r o o t s .  I n o c u l a t i o n ,  t h e  p r o c e s s  o f  s u p p l y i n g  
b a c t e r i a ,  o c c u r s  n a t u r a l l y  o r  m a y  b e  d o n e  a r t i f i c i a l l y .  
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Soils on which red clover has been grown for several years 
usually contain enough bacteria to provide natural inoculation. 
If a soil has not grown red clover, the seed should be inoculated 
artificially. Commercial inoculan ts sold by most seed dealers are 
usually satisfactory and the cost per acre is small. 
Well-nodulated red clover is a vigorous gatherer of nitrogen; 
an entire crop, including tops and roots, often contains 100 
pounds or more of this element to the acre. Part of this nitrogen 
remains in the soil for succeeding crops. Plants that are not 
nodulated are low in nitrogen. Instead of adding nitrogen to the 
soil, they take it out of the soil, and they usually do not survive. 
RED CLOVER IN CROP ROTATIONS 
Crop rotation is the growing of two or more crops in regular 
sequence on the same land. Its purpose is to make the best use of 
the plant food in the ~oil and, at the same time, keep the soil in 
condition that will give the best yields of the various crops. The 
rota.tion system that will give the best results depends upon the 
kind of soil and type of farming. 
Value of Clover in Rotations 
Red clover has ~veral characteristics that make it a good 
legume to include in rotations with grain. It is adapted to a wide 
range of soil conditions and is excellent for hay and pastures 
either alone or in mixtures with gras&es or other clovers. Medium 
red, the type usually grown in Illinois, produces two crops and 
an aftermath. Also, red clover adds nitrogen to the soil, provided 
considerable plant material is plowed under. 
Possible Rotations 
The best place for corn in a rotation is after the legume crop. 
One short-cycle rotation includes corn the first year; oats or 
wheat (clover seeding) the second year; and clover the third 
year. Tho this rotation provides less cash income than some 
others, it is good for maintaining organic matter and soil fertility. 
In Illinois, where corn and soybeans are major farm crops, 
an excellent four-year rotation is: (1) corn; (2) soybeans; 
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( 3 )  o a t s  o r  w h e a t  ( c l o v e r  s e e d i n g ) ;  a n d  ( 4 )  c l o v e r .  T h i s  r o t a ­
t i o n  i s  a d a p t e d  t o  f e r t i l e  s o i l s  w e l l  s u p p l i e d  w i t h  o r g a n i c  m a t t e r .  
W h e r e  w i n t e r  w h e a t  i s  t h e  m a j o r  g r a i n  c r o p ,  t h e  r o t a t i o n  
m i g h t  b e  ( 1 )  w h e a t ;  ( 2 )  w h e a t  ( c l o v e r  s e e d i n g ) ;  a n d  ( 3 )  c l o v e r .  
I f  i t  i s  d e s i r e d  t o  g r o w  c o r n  o r  p o s s i b l y  o a t s  o n c e  i n  t h e  c y c l e ,  t h e  
r o t a t i o n  i s :  ( 1 )  c o r n ;  ( 2 )  o a t s  o r  w h e a t  ( c l o v e r  s e e d i n g ) ;  
( 3 )  c l o v e r ;  a n d  ( 4 )  w h e a t  ( c l o v e r  s e e d i n g ) .  
T h e s e  r o t a t i o n s  a r e  w e l l  a d a p t e d  t o  e i t h e r  g r a i n  o r  m i x e d  
f a r m i n g ,  s i n c e  t h e  c l o v e r  m a k e s  e x c e l l e n t  h a y  a n d  p a s t u r e  f o r  
l i v e s t o c k .  A n o t h e r  y e a r  o f  h a y  o r  p a s t u r e  m a y  b e  a d d e d  b y  s e e d ­
i n g  t i m o t h y  o r  b r o m e g r a s s  w i t h  t h e  c l o v e r  i n s t e a d  o f  s e e d i n g  
c l o v e r  a l o n e .  I f  t h e  c l o v e r  s h o u l d  f a i l ,  s o y b e a n s  m a y  b e  
s u b s t i t u t e d  a n d  c u t  f o r  h a y  o r  l e f t  f o r  s e e d ,  o r  c o r n  m a y  b e  
p l a n t e d .  A l t h o  c r o p  r o t a t i o n s  t h a t  i n c l u d e  r e d  c l o v e r  h e l p  t o  
m a i n t a i n  s o i l  f e r t i l i t y ,  c r o p  r e s i d u e s  a n d  m a n u r e  m u s t  a l s o  b e  
t . u r n e d  b a c k  i n t o  t h e  s o i l .  
E S T A B L I S H I N G  S T A N D S  
V a l u e  o f  C o m p a n i o n  C r o p  
I t  i s  n o t  a b s o l u t e l y  n e c e s s a r y  t o  s e e d  c l o v e r  w i t h  a  c o m p a n i o n  
c r o p  ( o f t e n  c a l l e d  a  n u r s e  c r o p ) .  C o m p a n i o n  c r o p s  d o ,  h o w e v e r ,  
p r o v i d e  s o m e  r e v e n u e  f r o m  t h e  l a n d  w h i l e  t h e  c l o v e r  i s  b e c o m i n g  
e s t a b l i s h e d  a n d  t h e y  a l s o  p r e v e n t  e x c e s s i v e  w e e d  g r o w t h .  U s u a l l y  
t h e  c o m p a n i o n  c r o p  i s  a l l o w e d  t o  m a t u r e  a n d  a  c r o p  o f  g r a i n  
h a r v e s t e d .  I f  a  c r o p  o f  g r a i n  i s  n o t  d e s i r e d ,  t h e  f i e l d  m a y  b e  
p a s t u r e d  m o d e r a t e l y  o r  c u t  f o r  h a y  w h e n  t h e  g r a i n  h a s  r e a c h e d  
t h e  m i l k  s t a g e .  
T i m e ,  M e t h o d ,  a n d  R a t e  o f  S e e d i n g  
T h e  t i m e  t o  s e e d  r e d  c l o v e r  d e p e n d s  l a r g e l y  o n  c l i m a t i c  c o n ­
d i t i o n s  a n d  t h e  g r a i n  c r o p  w i t h  w h i c h  i t  i s  s o w n .  W h e n  p l a n t e d  
i n  w i n t e r  w h e a t ,  c l o v e r  s e e d  m a y  b e  b r o a d c a s t  a s  e a r l y  a s  F e b ­
r u a r y  o r  t h e  f i r s t  p a r t  o f  M a r c h .  
S e e d  s c a t t e r e d  i n  w i n t e r  w h e a t  b y  o n e  o f  t h e  s e v e r a l  t y p e s  
o f  b r o a d c a s t  s e e d e r s  m u s t  b e  c o v e r e d  t o  i n s u r e  g e r m i n a t i o n .  I f  
t h e  s e e d i n g  i s  e a r l y  ( F e b r u a r y  o r  t h e  b e g i n n i n g  o f  M a r c h )  ,  
a l t e r n a t e  f r e e z i n g  a n d  t h a w i n g  w i l l  w o r k  t h e  s e e d s  i n t o  t h e  s o i l .  
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After the freezing-and-thawing period has passed, seed may be 
covered by using the harrow, care being taken not to cover the 
seed too deep. Crosswise drilling or harrowing will not damage 
the wheat. If seedings are delayed until the soil has become dry, 
it is advisable to drill in the seed. 
When grown with spring grain~ clover is seeded at the same 
time as the grain. Grain drills with two compartments are com­
monly used. On all but sandy soils, clover seed should be planted 
shallow, less than 1 inch deep. The use of a corrugated roller on 
dry seedbeds before and after seeding often helps to get good 
stands. Seeds germinate more readily in a firm seedbed than in 
dry, porous soil, and the seedling plants have a better chance 
to get a good start. 
Red clover may be planted without a cOlnpanion crop in May 
or June after it is too late to seed spring grains. Seeded in this 
way, clover may produce a good crop of hay the first season. 
Where weeds are abundant, however, the hay will be of poor 
quality and the stands are likely to be thin. When red clover is 
seeded alone, seedbed preparation and depth of planting are the 
same as when clover is seeded with spring grain. 
Experiments have shown that it is not neces~ary to plant 
more than 10 pounds of red clover seed to the acre. Five pounds, 
on the other hand, is not enough. Many Illinois farmers use a 
bushel for 8 acres, planting at the rate of 7112 pounds an acre. 
MANAGEMENT THE FIRST SEASON 
Red clover seeded with grain needs little attention the first 
year. Generally the companion crop is permitted to ripen and is 
harvested with a combine or binder. Occasionally a rank grain 
crop may have to be removed as a hay crop or it will smother 
the clover stand. After the grain crop has been taken off, the 
clover plants develop and give some pasturage. During very 
favorable seasons a crop of hay or a light crop of seed may be 
harvested. 
Even tho red clover .. planted with or without a companion 
crop, may give some forage or seed the first season, there are 
always hazards to be considered. Clipping after the first of Sep­
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t e m b e r ,  f o r  e x a m p l e ,  m a y  r e s u l t  i n  w i n t e r - i n j u r y  a n d  l o s s  o f  
s t a n d s .  T o o  h e a v y  g r a z i n g  i n  t h e  f a l l  m a y  h a v e  t h e  s a m e  re~ults. 
A l s o ,  w e e d s  m a y  c h o k e  o u t  t h e  c l o v e r  s t a n d s .  
I t  i s  a d v i s a b l e  t o  c l i p  c l o v e r  d u r i n g  A u g u s t .  I f  s t a n d s  a r e  
w e e d y ,  c l i p p i n g  i s  e s p e c i a l l y  i m p o r t a n t .  T h e  w e e d s  s h o u l d  b e  
a l l o w e d  t o  m a k e  c o n s i d e r a b l e  g r o w t h  a n d  t h e n  c l i p p e d  l o w .  I n  
t h i s  w a y  m o r e  w e e d s  a r e  k i l l e d  t h a n  i f  t h e  c u t t e r  b a r  i s  r a i s e d  
s e v e r a l  i n c h e s .  R e d - c l o v e r  p l a n t s ,  h o w e v e r ,  r e c o v e r  f r o m  c r o w n  
b u d s  a t  t h e  g r o u n d  l e v e l  a n d  a r e  n o t  i n j u r e d .  C l i p p i n g s  s h o u l d  
b e  t a k e n  o f f  t h e  f i e l d  i f  s u f f i c i e n t  t o  p r o v i d e  s o m e  f e e d  o r  h e a v y  
e n o u g h  t o  i n j u r e  t h e  s t a n d .  F i e l d  m i c e  a r e  l i k e l y  t o  c a u s e  s e v e r e  
d a m a g e  o n  f i e l d s  w h e r e  h e a v y  f a l l  g r o w t h  h a s  b e e n  c l i p p e d  b u t  
n o t  r e m o v e d .  
R E D  C L O V E R  A S  H A Y  
O n  m a n y  f a r m s  r e d  c l o v e r  i s  t h e  s t a n d a r d  l e g u m e  f o r  h a y .  
A l l  c l a s s e s  o f  l i v e s t o c k  r e a d i l y  e a t  r e d - c l o v e r  h a y .  I t s  p r o t e i n  
c o n t e n t  i s  m o r e  t h a n  t w i c e  t h a t  o f  t i m o t h y  b u t  s l i g h t l y  l e s s  t h a n  
t h a t  o f  a l f a l f a .  W h e n  h i g h - g r a d e  c l o v e r  h a y  i s  f e d  t o  d a i r y  c a t t l e ,  
t h e  a m o u n t  o f  g r a i n  c o n c e n t r a t e s  n e c e s s a r y  f o r  g o o d  m i l k  p r o ­
d u c t i o n  i s  c o n s i d e r a b l y  l e s s  t h a n  w h e n  c l o v e r  h a y  i s  n o t  f e d .  
I l l i n o i s  f a r m e r s  o f t e n  s e e d  g r a s s e s  w i t h  r e d  c l o v e r .  Y i e l d s  o f  
h a y  b o t h  f r o m  c l o v e r - g r a s s  m i x t u r e s  a n d  f r o m  p u r e  c l o v e r  a r e  
h i g h e r  t h a n  f r o m  g r a s s e s  a l o n e .  T h i s  i s  i n d i c a t e d  b y  t h e  f o l ­
l o w i n g  y i e l d s ,  w h i c h  w e r e  o b t a i n e d  a t  U r b a n a :  
P o u n d s  o f  h a y  p e r  a c r e  
1 9 4 4  1 9 4 5  
C l o v e r - t i m o t h y .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  5  3 0 0  5  5 2 0  
C l o v e r - o r c h a r d  g r a s s  .  . . . . . . . . . . . . . . .  . .  '  .  .  . .  4  9 2 0  4  3 6 0  
C l o v e r - b r o m e g r a s s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  5  5 0 0  5  8 8 0  
C l o v e r . . .  . . . . .  . . .  . . . . . . .  .  . . . . . . . . . .  .  . .  . .  : .  5  1 8 0  6  0 4 0  
T i m o t h y .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  2  5 4 0  2  9 0 0  
O r c h a r d  g r a s s . . .  . . . . . . . . . . .  .  .  .  .  . . . . . . . . . .  1  3 2 0  1  3 4 0  
B r o m e g r a s s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3  2 2 0  3  5 0 0  
G r a s s e s  g r o w n  w i t h  l e g u m e s  c o n t a i n  m o r e  n i t r o g e n ,  a n d  t h u s  
m o r e  p r o t e i n ,  t h a n  g r a s s e s  g r o w n  i n  p u r e  s t a n d s .  T h i s  f a c t  i s  
s h o w n  b y  c h e m i c a l  a n a l y s e s ,  a n d  i s ·  a l s o  a p p a r e n t  t o  t h e  e y e .  
G r a s s e s  g r o w i n g  w i t h  l e g u m e s  a r e  g r e e n e r  t h a n  g r a s s e s  g r o w i n g  
a l o n e .  T h i s  i n d i c a t e s  t h a t  t h e  l e g u m e  p r o v i d e s  n i t r o g e n  f o r  t h e  
g r a s s .  
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Clover-grass mixtures make excellent hay and are better for controlling 
erosion than red clover alone. This is a timothy mixture. (Fig. 2) 
When to Harvest the Hay Crop 
Most of the red-clover hay in Illinois comes from the first 
crop of the second season. For the best quality hay, this crop 
should be cut when the protein content is relatively high, leaves 
are intact, and the stems are green. The percentage of protein 
in clover hay is high when the first heads come in bloom and de­
creases each week until the plants are mature. The yield of hay 
per acre increases steadily from the time the first flowers ~ppear 
until they are a few days past the full-bloOlll stage. The total 
amount of protein per acre is highest about the time half the 
heads are in bloom. For relatively high yields of both hay and 
protein, therefore, the first crop should be cut during the half­
bloom. to full-bloom stage. 
Another advantage of cutting the first crop early is that the 
1 4  
C I R C U L A R  N O .  6 2 7  
y i e l d  o f  h a y  f r o m  t h e  s e c o n d  c r o p  w i l l  b e  i n c r e a s e d .  T h e  s e c o n d  
c r o p  s h o u l d  b e  c u t  a t  t h e  f u l l - b l o o m  s t a g e .  H a y  w i l l  b e  o f  h i g h e r  
q u a l i t y  i f  c u t  a t  t h i s  s t a g e  t h a n  i f  t h e  c r o p  i s  a l l o w e d  t o  b e c o m e  
m o r e  m a t u r e .  
M u c h  o f  t h e  r e d - c l o v e r  h a y  p r o d u c e d  i n  ~llinois i s  c u t  t o o  
l a t e  t o  b e  o f  t h e  h i g h e s t  q u a l i t y .  C o r n  a n d  s o y b e a n s  n e e d  c u l t i ­
v a t i o n  w h e n  t h e  f i r s t  c r o p  o f  c l o v e r  s h o u l d  b e  c u t  f o r  h a y ,  a n d  
c o n s e q u e n t l y  f a r m e r s  o f t e n  d e l a y  c u t t i n g  t h e  c l o v e r  u n t i l  i t  h a s  
p a s s e d  i t s  b e s t  s t a g e .  
M e t h o d s  o f  H a r v e s t i n g  t h e  H a y  C r o p  
O n e  s e c r e t  o f  m a k i n g  h i g h  q u a l i t y  h a y  l i e s  i n  t h e  c u r i n g  
p r o c e s s .  H a y  c a r e f u l l y  c u r e d  i n  t h e  s u n  s o  t h a t  i t  k e e p s  m o s t  o f  
i t s  g r e e n  l e a v e s  a n d  o r i g i n a l  g r e e n  c o l o r  i s  h i g h  i n  c a r o t e n e ,  w h i c h  
i s  t h e  s o u r c e  o f  v i t a m i n  A .  
C l o v e r  s h o u l d  n o t  l i e  i n  t h e  s w a t h  u n t i l  c o m p l e t e l y  c u r e d .  I f  
i t  d o e s ,  i t  w i l l  l o s e  m a n y  o f  i t s  l e a v e s  w h e n  h a n d l e d .  W i n d r o w i n g  
i s  t h e  b e s t  w a y  t o  s p e e d  u p  t h e  d r y i n g  a n d  a t  t h e  s a m e  t i m e  
o b t a i n  h i g h  q u a l i t y  h a y .  T h e  h a y  s h o u l d  b e  l e f t  i n  t h e  s w a t h  
u n t i l  w e l l  w i l t e d ,  t h e n  w i n d r o w e d  w i t h  s i d e - d e l i v e r y  r a k e  a n d  
l e f t  i n  t h e  w i n d r o w  u n t i l  d r y  e n o u g h  t o  p u t  i n  t h e  m o w  o r  b a l e .  
P a r t l y  c u r e d  h a y  s h o u l d  n o t  b e  l e f t  i n  t h e  s w a t h  o v e r n i g h t ,  s i n c e  
d e w  w i l l  c a u s e  c o n s i d e r a b l e  l o s s  o f  g r e e n  c o l o r .  T h e  a d v a n t a g e s  o f  
w i n d r o w i n g  a r e  t h a t  ( 1 )  f e w  l e a v e s  a r e  l o s t ,  ( 2 )  m o s t  o f  t h e  
b r i g h t  g r e e n  c o l o r  i s  k e p t ,  a n d  ( 3 )  w i n d r o w s  a r e  e a s i l y  p i c k e d  u p  
b y  t h e  h a y  l o a d e r  a n d  t h e  p i c k u p  b a l e r .  
T h e  m o w e r ,  r a k e ,  a n d  h a y  l o a d e r  a r e  c o m m o n l y  u s e d  f o r  
m a k i n g  h a y .  I n c r e a s e d  l a b o r  c o s t s  a n d  s h o r t a g e  o f  l a b o r  a r e  
c h a n g i n g  h a y i n g  o p e r a t i o n s .  T r a c t o r s  a r e  b e i n g  u s e d  m o r e  a n d  
m o r e  t o  o p e r a t e  t h e  m a c h i n e s .  A l s o ,  t h e  p i c k u p  b a l e r  i s  b e g i n n i n g  
t o  t a k e  t h e  p l a c e  o f  t h e  h a y  l o a d e r .  A  r e c e n t  t y p e  o f  p i c k u p  
b a l e r  r e q u i r e s  o n l y  o n e  o p e r a t o r  f o r  t h e  e n t i r e  p r o c e s s .  T h e  b a l e s  
a r e  s m a l l e r  a n d  a r e  t i e d  m e c h a n i c a l l y  w i t h  t w i n e  i n s t e a d  o f  w i r e .  
H a y  s h o u l d  b e  r e a s o n a b l y  d r y  w h e n  p u t  i n  m o w s ,  s t a c k s ,  o r  
b a l e s .  I f  m o i s t u r e  c o n t e n t  i s  h i g h ,  s p o n t a n e o u s  c o m b u s t i o n  m a y  
c a u s e  f i r e s ,  r e s u l t i n g  i n  t h e  l o s s  o f  f a r m  b u i l d i n g s .  T o  b e  s a f e  
f r o m  f i r e  h a z a r d  a n d  s p o i l a g e ,  h a y  s h o u l d  c o n t a i n  n o t  m o r e  t h a n  
2 5  p e r c e n t  m o i s t u r e ,  a n d  p r e f e r a b l y  s o m e w h a t  l e s s .  
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RED CLOVER FOR PASTURES 
Red clover is an excellent pasture for all kinds of livestock. 
Like alfalfa, however, it may cause bloat. A mixture of red clover 
and grasses is less likely to cause bloat than pure stands of clover. 
Timothy is usually seeded with red clover for pastures, altho a 
,vide variety of grasses may be used. 
During the fall of the first season, red clover may be pastured 
but not too heavily. Close grazing keeps red clover plants from 
making their normal fall growth. While making their growth, the 
plants take nitrogen and carbon dioxide from the air and manu­
facture food materials which are stored in the roots. The plants 
need these foods in order to endure low winter temperatures and 
start vigorous growth in the spring. 
During the second season, after two crops of hay or one crop 
All classes of livestock make good gains when pastured on clover-grass 
mixtures. Danger of bloat is less than on pastures of pure clover. Many 
kinds of grasses can be seeded with red clover. (Fig. 3) 
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o f  h a y  a n d  a  c r o p  o f  s e e d  h a v e  b e e n  h a r v e s t e d ,  t h e  a f t e r m a t h  
f u r n i s h e s  a  l i m i t e d  a m o u n t  o f  p a s t u r a g e .  U s u a l l y  m a n y  p~ants 
d i e  a f t e r  a  c r o p  o f  s e e d  h a s  b e e n  c u t  a n d  t h r e s h e d .  
R E D - C L O V E R  S I L A G E  
R e d - c l o v e r  s i l a g e  i s  p a l a t a b l e  t o  a l l  c l a s s e s  o f  l i v e s t o c k .  I t  i s  
e s p e c i a l l y  v a l u a b l e  f o r  d a i r y  c o w s  r e q u i r i n g  h i g h - p r o t e i n  r a t i o n s .  
C l o v e r  k e e p s  m o r e  o f  i t s  c a r o t e n e  c o n t e n t  w h e n  i t  i s  e n s i l e d  
t h a n  w h e n  i t  i s  m a d e  i n t o  h a y .  C a r o t e n e ,  t h e  s o u r c e  o f  v i t a m i n  A ,  
g i v e s  a  y e l l o w  c o l o r  t o  m i l k .  
F o r  g r e a t e s t  f e e d i n g  v a l u e ,  c l o v e r  s h o u l d  b e  m a d e  i n t o  s i l a g e  
w h e n  t h e  c r o p  i s  w e l l  i n  b l o o m .  C l o v e r  c a n  b e  e n s i l e d  e v e n  w h e n  
t h e  w e a t h e r  i s  n o t  i d e a l  f o r  c u r i n g  h a y .  C l o v e r  e n s i l e d  w h e n  w e t  
w i t h  r a i n  w i l l  b e  l o w  i n  d r y  m a t t e r .  
S i n c e  r e d  c l o v e r  i s  r e l a t i v e l y  h i g h  i n  p r o t e i n  a n d  l o w  i n  s u g a r ,  
i t  s h o u l d  b e  m i x e d  w i t h  p h o s p h o r i c  a c i d ,  m o l a s s e s ,  o r  g r o u n d  
s h e l l e d  c o r n .  S i x t y  t o  8 0  p o u n d s  o f  m o l a s s e s ,  1 5  p o u n d s  o f  p h o s ­
p h o r i c  a c i d ,  o r  8 0  t o  1 0 0  p o u n d s  o f  s h e l l e d  c o r n  s h o u l d  b e  u s e d  f o r  
e a c h  t o n  o f  g r e e n  c l o v e r .  
1  
R E D  C L O V E R  F O R  S E E D  
I n s e c t s  N e c e s s a r y  f o r  P o l l i n a t i o n  
R e d - c l o v e r  f l o w e r s  a r e  p r a c t i c a l l y  s e l f - s t e r i l e .  T h i s  m e a n s  
t h a t  v e r y  s e l d o m  w i l l  t h e  p o l l e n  o f  a  f l o w e r  f e r t i l i z e  e i t h e r  t h a t  
f l o w e r  o r  a n y  o t h e r  f l o w e r  o n  t h e  s a m e  p l a n t .  F o r  f e r t i l i z a t i o n  t o  
t a k e  p l a c e  i t  i s  n e c e s s a r y  t h a t  p o l l e n  b e  t r a n s f e r r e d  f r o m  t h e  
f l o w e r s  o f  o n e  p l a n t  t o  t h e  f l o w e r s  o f  a n o t h e r  p l a n t .  A  l a r g e  n u m ­
b e r  o f  p o l l i n a t i n g  i n s e c t s  i s  n e e d e d  f o r  t h e  p r o d u c t i o n  o f  h i g h  
y i e l d s  o f  r e d - c l o v e r  s e e d .  
S e v e r a l  s p e c i e s  o f  i n s e c t s  t r a n s f e r  r e d - c l o v e r  p o l l e n .  B u m b l e ­
b e e s  a n d  a  n u m b e r  o f  s p e c i e s  o f  w i l d  b e e s  a r e  e s p e c i a l l y  e f f i c i e n t .  
O p i n i o n s  d i f f e r  a s  t o  t h e  v a l u e  o f  h o n e y b e e s  a s  p o l l i n a t o r s  o f  r e d  
c l o v e r .  A p p a r e n t l y  w h e n  o t h e r  s o u r c e s  o f  n e c t a r  a n d  p o l l e n  a r e  
a v a i l a b l e  r e d  c l o v e r  i s  n o t  a t t r a c t i v e  "t o  t h e  h o n e y b e e .  
1  F o r  a  m o r e  c o m p l e t e  d i s c u s s i o n  o f  d i r e c t i o n s  f o r  m a k i n g  s i l a g e ,  s e e  I l l i n o i s  
C i r c u l a r  6 0 5 ,  " G r a s s  a n d  L e g u m e  S i l a g e s  f o r  D a i r y  C a t t l e . "  
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Most Seed Produced Second Year From Second Crop 
Red-clover plants produce seed whenever the plants are left 
long enough to mature. Occasionally clover sown in the spring, 
either alone or on a grain crop, will produce a light seed crop 
the first season. It is commonly thought that producing seed 
the first season will weaken or destroy clover stands. Loss of 
st.ands, however, is likely to be caused by improper fall manage­
ment and not by the production of seed. 
Even tho some seed may be produced the first season, most 
red-clover seed grown in Illinois is harvested the second season, 
usually from the second crop. The first crop of the second year 
can be harvested for seed; and occasionally, when conditions are 
very favorable, the first crop will even produce more than the 
second crop. Usually, however, the first crop is needed for hay or 
pasture. Also, seed-producing conditions are generally better for 
the second crop. For one thing, the weather during the blooming 
and ripening period is usually clear and dry. Also, there are 
generally more pollinating insects during July and August than 
earlier in the season, and at the same time fewer flowers of other 
plants to attract the insects. Harmful insects like the clover 
seed midge and the clover seed chalcid usually cause the least 
damage to the flowers and seed of the second crop. Finally, 
growth of the second crop is less rank than that of the first. This, 
too, favors seed production. 
Time of First Cutting Is Important 
If the second crop is to be used for seed, the first crop should 
be removed not later than the full-bloom stage and before the 
heads have turned brown. Early cutting of the first crop gives 
the second crop a chance to develop rapidly and vigorously. Also, 
attacks of some harmful insects may be less severe. 
Cutting the first crop of red clover one or two weeks after 
full bloom often reduces the seed yield of the second crop by 
nearly half. This was found in experiments at the Ohio and 
Michigan Agricultural Experiment Stations and in preliminary 
tests-at the Illinois Station. 
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H a r v e s t i n g  t h e  S e e d  C r o p  
R e d  c l o v e r  f o r  s e e d  s h o u l d  b e  c u t  w h e n  t h e  h e a d s  h a v e  t u r n e d  
b r o w n  a n d  t h e  s e e d s  h a v e  b e c o m e  h a r d  b u t  b e f o r e  t h e y  s t a r t  t o  
s h a t t e r .  S h r i v e l e d  s e e d  i s  u s u a l l y  c a u s e d  " b y  c u t t i n g  t h e  c r o p  t o o  
e a r l y .  R i p e  c l o v e r  m a y  b e  c u t  a n y  t i m e  o f  t h e  d a y .  I f  t h e  p l a n t s  
a r e  v e r y  d r y ,  h o w e v e r ,  t h e y  s h o u l d  p r e f e r a b l y  b e  m o w e d  w h e n  
t h e y  a r e  w e t  w i t h  d e w ,  a n d  w i n d r o w e d  b e f o r e  t h e  h e a d s  b e c o m e  
d r y .  T h i s  w i l l  k e e p  t h e  s e e d  f r o m  s h a t t e r i n g  v e r y  b a d l y .  C l o v e r  
m a y  b e  w i n d r o w e d  w i t h  a  b u n c h i n g  a t t a c h m e n t  o n  t h e  m o w e r  o r  
a  s i d e - d e l i v e r y  r a k e .  
S e v e r a l  t y p e s  o f  m a c h i n e s  a r e  u s e d  s u c c e s s f u l l y  t o  s e p a r a t e  
t h e  s e e d  f r o m  t h e  p o d s .  S p e c i a l  m a c h i n e s  c a l l e d  c l o v e r  h u l l e r s  a r e  
u s e d  i n  s o m e  p l a c e s .  G r a i n  s e p a r a t o r s  w i t h  h u l l i n g  a t t a c h m e n t s  
a r e  a l s o  u s e d .  G r a i n  c o m b i n e  h a r v e s t e r s ,  h o w e v e r ,  a r e  r a p i d l y  
t a k i n g  t h e  p l a c e  o f  t h e s e  o l d e r  t y p e s  o f  h u l l i n g  m a c h i n e s .  C o m ­
b i n e s  o p e r a t e d  i n  t h e  f i e l d  e i t h e r  a s  s t a t i o n a r y  o r  p i c k u p  m a ­
c h i n e s  a r e  n o w  c o m m o n l y  u s e d  t o  h u l l  c l o v e r  s e e d .  O c c a s i o n a l l y  
f i e l d s  o f  s t a n d i n g  c l o v e r  a r e  c o m b i n e d ;  h o w e v e r ,  a  g o o d  j o b  o f  
h u l l i n g  c a n n o t  b e  e x p e c t e d  u n l e s s  a l l  t h e  s e e d  i s  r i p e  a n d  t h e  
p l a n t s  t h o r o l y  d r y .  
C l o v e r  S e e d  S h o u l d  B e  C l e a n e d  
C l o v e r  s e e d  u s e d  o n  t h e  f a r m  o r  o f f e r e d  f o r  s a l e  s h o u l d  b e  
f r e e  f r o m  w e e d  s e e d s ,  f o r e i g n  m a t t e r ,  a n d  i m m a t u r e  a n d  s h r i v e l e d  
s e e d s .  F a n n i n g  m i l l s ,  p r o p e r l y  o p e r a t e d ,  g e n e r a l l y  c l e a n  s e e d  
e n o u g h  t o  m e e t  m o s t  m a r k e t  r e q u i r e m e n t s .  C o m m e r c i a l  s e e d  
d e a l e r s  a n d  g r a i n  e l e v a t o r s  u s u a l l y  m a i n t a i n  s e e d - c l e a n i n g  e q u i p ­
m e n t .  I n  s o m e  l o c a l i t i e s  e q u i p m e n t  m o u n t e d  o n  t r u c k s  i s  u s e d  
f o r  c u s t o m  s e e d - c l e a n i n g .  
R E D  C L O V E R  F O R  S O I L  I M P R O V E M E N T  
L i k e  o t h e r  l e g u m e s  r e d  c l o v e r  t a k e s  n i t r o g e n  f r o m  t h e  a i r  
a n d  c o n v e r t s  i t  i n t o  f o r m s  w h i c h  c a n  b e  u s e d  b y  t h e  g r o w i n g  
c l o v e r  ( s e e  p a g e s  8 - 9 )  a n d  a l s o  b y  g r a s s e s  g r o w i n g  w i t h  i t .  A  
4 - t o n  c r o p  o f  c l o v e r  h a y  m a y  c o n t a i n  a s  m u c h  a s  1 5 0  p o u n d s  o f  
n i t r o g e n ,  a s  w e l l  a s  2 0  p o u n d s  o f  p h o s p h o r u s  a n d  1 2 0  p o u n d s  o f  
p o t a s s i u m .  
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Turning under a clover crop is a good farming practice. Red clover enriches 
the soil with nitrogen, and also helps to maintain good tilth by mellowing 
and granulating the soil. (Fig. 4) 
Of the total nitrogen in clover, two-thirds is in the plant 
above the ground and one-third is in the roots. When two crops 
of clover have been removed from the land, the nitrogen left in 
roots and stubble is about equal to that taken from the soil by 
the crop. Nitrogen is the only plant food that can be maintained 
just by properly rotating crops. 
If the clover crop is to build up the nitrogen content of the 
soil, rather than merely keep it at the same level, more of 
the clover than just the roots and stubble must be returned to the 
soil. Whatever use is made of the clover crop, its value for soil 
improvement depends upon how much of the crop is returned to 
the land either as green manure or as barnyard manure and 
crop residues. 
Besides enriching the soil with nitrogen, red clover mellows 
and granulates the soil and thus helps to keep it in good tilth. 
Since red clover is a sod-forming crop, it also protects the soil, 
reducing soil erosion. Clover-grass mixtures, however, protect 
the soil better than clover alone. 
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R E D - C L O V E R  F A I L U R E S  
R e c e n t  y e a r s  h a v e  s e e n  a n  i n c r e a s i n g  n u m b e r  o f  e n t i r e  o r  
p a r t i a l  f a i l u r e s  o f  r e d  c l o v e r .  F a i l u r e  o f  a  r e d - c l o v e r  s e e d i n g  t o  
p r o d u c e  a  g o o d  s t a n d  o r  a n  a b u n d a n c e  o f  f o r a g e  a n d  s e e d  m a y  
b e  d u e  t o  o n e  o r  m o r e  c a u s e s .  T h e  m o s t  c o m m o n  a r e :  ( 1 )  u n ­
a d a p t e d  o r  p o o r  s e e d ,  ( 2 )  l a c k  o f  i n o c u l a t i o n ,  ( 3 )  w r o n g  m e t h o d s  
o f  s e e d b e d  p r e p a r a t i o n ,  ( 4 )  s o i l  a c i d i t y  a n d  l a c k  o f  p l a n t  n u t r i ­
e n t s ,  ( 5 )  c o m p e t i t i o n  o f  g r a i n  c r o p s  a n d  w e e d s ,  ( 6 )  i m p r o p e r  
m a n a g e m e n t  t h e  f i r s t  s e a s o n ,  ( 7 )  i n s e c t s  a n d  d i s e a s e s ,  ( 8 )  d r o u t h ,  
a n d  ( 9 )  w i n t e r k i l l i n g .  C l o v e r  f a i l u r e s  i n  I l l i n o i s  h a v e  b e e n  m o r e  
f r e q u e n t l y  a t t r i b u t e d  t o  a  l a c k  o f  l i m e  i n  t h e  s o i l  t h a n  t o  a n y  
o t h e r  c o n d i t i o n .  
G o o d  m e t h o d s  o f  f a r m i n g  w i l l  u s u a l l y  g e t  r i d  o f  t h e  f i r s t  s i x  
c a u s e s  f o r  c l o v e r  f a i l u r e s .  I n s e c t s  a n d  d i s e a s e s ,  d r o u t h ,  a n d  
w i n t e r k i l l i n g  a r e  m o r e  o r  l e s s  b e y o n d  t h e  c o n t r o l  o f  m a n ;  y e t  
t h e y  t o o  m a y  b e  p a r t l y  c o n t r o l l e d  o r  c o m b a t e d .  
I n s e c t s  a n d  d i s e a s e s  a r e  p r e s e n t  t o  s o m e  e x t e n t ·  e a c h  y e a r .  
A l t h o  t h e y  s e l d o m  c a u s e  c o m p l e t e  c l o v e r  f a i l u r e s  i n  I l l i n o i s ,  t h e y  
d o u b t l e s s  c a u s e  p a r t i a l  l o s s  o f  s t a n d s  o r  r e d u c e  t h e  y i e l d s  a n d  
q u a l i t y  o f  f o r a g e  a n d  h a y .  S t r a i n s  o f  r e d  c l o v e r  t h a t  a r e  r e s i s t a n t  
t o  s p e c i f i c  i n s e c t s  a n d  d i s e a s e s  h a v e  c o n s i d e r a b l e  v a l u e .  
I n  r e g i o n s  w h e r e  c r o p  p r o d u c t i o n  d e p e n d s  u p o n  r a i n f a l l ,  
d r o u t h s  a r e  l i k e l y  t o  o c c u r .  W h i l e  m a n  c a n n o t  c o n t r o l  d r o u t h ,  h e  
c a n  p a r t l y  c o n t r o l  i t s  e f f e c t s .  W h e n  s o i l s  b e c o m e  d r y  i t  m a y  m e a n  
t h e  d i f f e r e n c e  b e t w e e n  s u c c e s s  a n d  f a i l u r e  i f  a  d r y  l o o s e  s e e d b e d  
i s  c u l t i p a c k e d  o r  a  c o m p a n i o n  c r o p  r e m o v e d  b e f o r e  t h e  s e e d ­
l i n g s  d i e .  
R e d  c l o v e r  s t a n d s  a r e  o f t e n  w i n t e r k i l l e d .  W i n t e r k i l l i n g  c a u s e d  
b y  l a t e  s u m m e r  p l a n t i n g ,  u s e  o f  u n a d a p t e d  s e e d ,  o r  u n t i m e l y  
c l i p p i n g  c a n  b e  l a r g e l y  p r e v e n t e d .  T h e r e  i s ,  h o w e v e r ,  l i t t l e  o r  .  
n o t h i n g  t o  b e  d o n e  a b o u t  w i n t e r k i l l i n g  c a u s e d  b y  t h e  w e a t h e r .  
A l t e r n a t e  p e r i o d s  o f  m i l d  a n d  s u b z e r o  t e m p e r a t u r e s ,  w i t h  n o  
s n o w  c o v e r ,  a r e  f r e q u e n t l y  d i s a s t r o u s  t o  c l o v e r  s t a n d s .  M u l c h i n g  
a  c l o v e r  m e a d o w  w i t h  s t r a w  d o e s  p r o v i d e  s o m e  p r o t e c t i o n  a g a i n s t  
t h e  c o l d  a n d  a l s o  t e n d s  t o  p r e v e n t  h e a v i n g ,  w h i c h  m a y  i n j u r e  o r  
e v e n  k i l l  c l o v e r  s t a n d s .  O n  l a r g e  f i e l d s ,  h o w e v e r ,  m u l c h i n g  i s  
u s u a l l y  i m p r a c t i c a l .  
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INSECT PESTS OF RED CLOVER 
Many insects feed on red clover, different kinds of ins~cts 
varying in their preference for tops or roots. As previously stated, 
insects cause some damage and may reduce the yield of forage, 
but rarely cause complete failures. Among the insects attacking 
red clover, seven species are most commonly found. 
Clover leaf weevil (Hypera punctata (Fab.)). The greenish larvae of 
the clover leaf weevil feed on red-clover leaves early in the spring. They may 
be found at the base of plants during the day, but they do most of their 
feeding at night. Their presence is indicated first by small holes in the leaves, 
and later by irregular patches eaten from the margins. During April and May 
a raggedness is sometimes very noticeable in the clover plants. 
Seldom is an entire crop lost, but considerable injury may occur before 
the larvae are killed by a fungus disease to which they are very susceptible. 
Lesser clover leaf weevil (Hypera nigrirostris (Fab.)). The adults 
and larvae commonly feed on red clover but they may also attack alsike 
clover. The larvae will attack newly forming buds and heads of the first crop. 
Buds may be blasted, and new heads may fail to develop. The larvae may also 
eat into the stem and even partially tunnel into it. The adults feed on the 
leaves, riddling them. Parasitic insects attacking the larvae apparently hold 
this pest in check. 
Potato leafhopper (Empoasca fabae (Harris)). This leafhopper is a 
very small, quick-jumping, pale green insect that is not easily detected unless 
extremely abundant. It punctures the foliage of red clover and sucks out the 
juices, causing the leaves to turn reddish or yellow. The potato leafhopper, 
however, seldom does much damage to the well-adapted, native strains of 
medium red clover in Illinois. Red-clover strains developed in this country 
have hairy stems and leaves which enable them to resist leafhopper attacks 
much better than foreign red-clover strains whose stems and leaves are only 
slightly hairy. 
Clover root borer (Hylastinus obscurus (Marsh.)). The clover root 
borer is one of the most destructive enemies of red clover; this pest, however, 
is not equally serious in all regions where red clover is grown. Rarely does 
the root borer work in plants before they are a year old. Then it tunnels in 
the roots, where it lays its eggs. The eggs, small larvae, and even the dark­
brown adults may be found in the cavities. Because of their weakened root 
system, affected plants are apt to break off at the ground level. Also, the 
damage to the roots provides entrance for fungi that may cause crown and 
root rots . A badly infested field should be plowed as soon as possible after the 
first crop of hay is removed. With the death of the plant, the larvae also die. 
Clover seed midge (Dasyneura leguminicola (Lint.)). This insect does 
much. damaie to the red-clover seed crop. It is a small fly that lays its eggs 
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i n  t h e  b l o s s o m s .  T h e  t i n y  l a r v a e  i n j u r e  t h e  b l o s s o m s  s o  t h a t  s e e d s  a r e  n o t  
f o r m e d .  T h i s  p e s t  c a n  b e  c o n t r o l l e d  t o  a  l a r g e  e x t e n t  b y  c u t t i n g  t h e  f i r s t  c r o p  
b e f o r e  t h e  l a r v a e  a r e  m a t u r e .  T h e y  w i l l  t h e n  d i e  f r o m  l a c k  o f  f o o d  .  .  E a r l y  
c u t t i n g  o f  t h e  f i r s t  c r o p  h a s t e n s  t h e  d e v e l o p m e n t  o f  t h e  s e e d  c r o p ,  s o  t h a t  t h e  
f l o w e r i n g  h e a d s  w i l l  b e  t o o  f a r  a d v a n c e d  f o r  t h e  s e c o n d  b r o o d  t o  c a u s e  m u e  
d a m a g e .  
C l o v e r  s e e d  c h a l c i d  ( B r u c h o p h a g u s  g i b b u s  ( B o h . ) ) .  T h i s  s m a l l ,  w a s p ­
l i k e  i n s e c t  i s  v e r y  d e s t r u c t i v e  t o  t h e  s e e d  c r o p .  I t  l a y s  i t s  e g g s  i n  n e w l y  
f o r m e d  s e e d s .  T h e  l a r v a  d e v e l o p s  i n s i d e  t h e  s e e d ,  e a t i n g  i t  a l l  e x c e p t  t h e  
c o a t .  T h e  a d u l t  e m e r g e s  t h r u  a  s m a l l  r o u n d  h o l e  i n  t h e  c o a t .  A  p r a c t i c a l  a i d  
i n  c o n t r o l  i s  c u t t i n g  o r  p a s t u r i n g  t h e  f i r s t  c r o p  e a r l y  s o  t h a t  a  s e e d  c r o p  w i l l  
b e  p r o d u c e d  b e f o r e  t h e r e  a r e  v e r y  m a n y  o f  t h e  i n s e c t s .  
G r a p e  c o l a s p i s  ( C o l a s p i s  f l a v i d a  ( S a y . ) ) .  T h e  l a r v a e  o f  t h i s  i n s e c t  a r e  
c u r v e - b o d i e d  a n d  s h o r t ,  h a v i n g  a  l e n g t h  o f  l h  t o  ~ i n c h .  T h e y  f e e d  o n  t h e  
r o o t s  o f  r e d  c l o v e r  a n d  m a n y  o t h e r  p l a n t s .  T h e  a d u l t s  a r e  c l a y - y e l l o w  b e e t l e s  
a b o u t  % 6  i n c h  l o n g .  W h e n  g o o d  c r o p  r o t a t i o n s  a r e  f o l l o w e d ,  t h i s  i n s e c t  d o e s  
l i t t l e  d a m a g e  t o  t h e  c l o v e r  c r o p .  
C o r n  p l a n t e d  o n  c l o v e r  s o d  h e a v i l y  i n f e s t e d  w i t h  t h e  l a r v a e  m a y  b e  
s e v e r e l y  d a m a g e d .  R e d d e n i n g  o f  s e e d l i n g  c o r n  p l a n t s  i s  u s u a l l y  a  s i g n  t h a t  
t h e  l a r v a e  a r e  f e e d i n g  o n  t h e  c o r n  r o o t s .  L a t e  p l a n t i n g  a n d  t h e  u s e  o f  
p h o s p h a t e  f e r t i l i z e r  a t  p l a n t i n g  t i m e  w i l l  h e l p  t o  p r e v e n t  l~sses t o  t h i s  c r o p .  
R E D - C L O V E R  D I S E A S E S  
A  n u m b e r  o f  d i s e a s e s  m a y  a t t a c k  r e d  c l o v e r ,  b u t  t h e y  s e l d o m  
c a u s e  m u c h  l o s s  i n  I l l i n o i s  b e f o r e  t h e  e n d  o f  t h e  s e c o n d  s e a s o n .  
O n e  o r  m o r e  d i s e a s e s  m a y  b e  p r e s e n t  d u r i n g  t h e  l i f e  o f  t h e  c r o p .  
L e a f  d i s e a s e s .  S e v e r a l  k i n d s  o f  l e a f  d i s e a s e s  m a y  b e  f o u n d  i n  a  c l o v e r  
f i e l d .  T h e r e  m a y  b e  s p o t t i n g ,  d i s c o l o r e d  a r e a s ,  o r  l e a v e s  e n t i r e l y  b l a c k e n e d .  
U s u a l l y  t h e s e  d i s e a s e s  a r e  m o s t  s e v e r e  o n  l e a v e s  a t  t h e  b a s e  o f  t h e  p l a n t ,  
w h e r e  c o n d i t i o n s  a r e  m o s t  i d e a l  f o r  f u n g u s  d e v e l o p m e n t .  
P o w d e r y  m i l d e w ,  E r y s i p h e  p o l y g o n i  D C . ,  i s  a  l e a f  d i s e a s e  o c c u r r i n g  o n  
r e d  c l o v e r  a n d  a l s o  o n  o t h e r  c l o v e r s .  I t  a p p e a r s  a s  a  w h i t e  t o  l i g h t - g r a y  
p o w d e r y  d u s t  o n  t h e  l e a v e s  o f  i n f e c t e d  p l a n t s .  I t  i s  l i k e l y  t o  b e  m o s t  c o m m o n  
w h e n  r a i n f a l l  i s  l i g h t .  S e v e r e  i n f e c t i o n s  m a y  r e d u c e  b o t h  y i e l d  a n d  q u a l i t y  
o f  h a y .  E x p e r i m e n t s  h a v e  s h o w n  t h a t  h a y  h e a v i l y  i n f e c t e d  w i t h  t h e  d i s e a s e  
m a y  b e  f e d  t o  a n i m a l s  w i t h o u t  h u r t i n g  t h e m .  N o  p r a c t i c a l  m e t h o d  o f  c o n ­
t r o l l i n g  t h e  d i s e a s e  h a s  b e e n  f o u n d .  H o w e v e r ,  t h r u  s e l e c t i o n  o f  r e s i s t a n t  
p l a n t s  i t  i s  p o s s i b l e  t o  b u i l d  u p  c l o v e r  s t r a i n s  t h a t  a r e  h i g h l y  r e s i s t a n t  t o  t h e  
d i s e a s e .  
N o r t h e r n  a n t h r a c n o s e  ( K a b a t i e l l a  c a u l i v o r a  ( K i r c h n . )  K a r a k . ) .  T h i s  
d i s e a s e  o c c u r s  m o s t  o f t e n  i n  t h e  n o r t h e r n  ·  p a r t  o f  t h e  r e d - c l o v e r  g r o w i n g  
r e g i o n ,  b u t  i t  m a y  o c c u r  t h r u o u t  a l l  o f  I l l i n o i s .  I t  c a n  b e  r e a d i l y  r e c o g n i z e d  
b y  t h e  d a r k - c o l o r e d  i n j u r i e s  o n  t h e  s t e m s ,  p e t i o l e s  ( l e a f  s t e m s ) ,  a n d  l e a v e s .  
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These parts may finally be completely girdled, as the spots grow larger and 
spread together. Girdling of the affected parts causes them to wilt and 
finally die. Plants that have been attacked by the disease have a scorched 
appearance: the foliage droops, becomes almost black, and is very dry. 
In central Illinois this disease generally appears in late Mayor early 
June. It develops rapidly when the temperature is cool and humidity is 
high. It does not kill the plants, but severe infection reduces the yield and 
quality of the first crop of hay. Even tho the first crop may be badly in­
fected, the second crop is apt to be entirely or almost free from the disease 
and produce a crop of hay or seed. There are not yet any practical measures 
that will cont rol the disease. Varieties and strains differ considerably in their 
resistance, but none is entirely immune. It is probable that thru selection 
and breeding, red-clover strains highly resistant to the disease will be 
developed. 
Southern anthracnose (Colletotrichum trifolii Bain & Essary). Thi~ 
disease is confined largely to the southern part of the clover belt. In Illinois it 
is most apt to occur in the southern part of the state but in unusual seasons 
it may occur almost anywhere. 
The symptoms are very like those of northern anthracnose. The disease 
develops rapidly during midsummer when the temperatures are relatively 
high. The fungus attacks the new shoots of the second crop; these in turn 
may infect the crown and roots. When the entire plant is infected, it 
quickly dies. 
This disease has caused an enormous amount of damage in the southern 
part of the clover belt. Many stands of clover have been completely killed, 
resulting in the loss of either a crop of forage or a crop of seed. Cumberland 
and Kenland, varieties developed within recent years, are partially resistant 
to this disease but very susceptible to northern anthracnose. ­
Other red-clover diseases. There are several mosaic diseases of red 
clover which are caused by viruses transmitted by aphids and leafhoppers. 
These diseases cause mottling of the leaves and sometimes dwarfing of the 
plants. Within recent years crown and root rots have caused considerable 
damage to red-clover stands in their second year of growth. Very little is 
known about the mosaics and crown and root rots, and measures for their 
control have not been developed. 
Black-stem disease and rust are fungus diseases that may cause damage 
when conditions are right for their development. 
Some of the more important points 
covered in this Circular are 




RE D  C L O V E R  i s  o n e  o f  t h e  i m p o r t a n t  f o r a g e  a n d  
s o i l - i m p r o v i n g  c r o p s  i n  I l l i n o i s .  I t  f i t s  w e l l  i n t o  c r o p  
r o t a t i o n s  a d a p t e d  t o  g r a i n  o r  m i x e d  f a r m i n g .  I t  m a k e s  
e x c e l l e n t  h a y  a n d  p a s t u r e  f o r  l i v e s t o c k ,  e s p e c i a l l y  i f  i t  i s  
g r o w n  w i t h  t i m o t h y  o r  o t h e r  g r a s s e s .  A l t h o  l e s s  e x a c t i n g  i n  
i t s  s o i l  r e q u i r e m e n t s  t h a n  s o m e  o f  t h e  o t h e r  l e g u m e s ,  i t  
t h r i v e s  b e s t  o n  w e l l - d r a i n e d  s o i l s  c o n t a i n i n g  g o o d  s u p p l i e s  
o f  l i m e ,  o r g a n i c  m a t t e r ,  a n d  p l a n t  n u t r i e n t s .  
T i m e  t o  s o w .  R e d  c l o v e r  i s  u s u a l l y  s o w n  i n  l a t e  F e b r u a r y  o r  
e a r l y  M a r c h  o n  w i n t e r  w h e a t  o r  i n  M a r c h  o r  A p r i l  w i t h  a  
s p r i n g  g r a i n .  l a t e - s p r i n g  o r  e a r l y - s u m m e r  s e e d i n g s ,  w i t h o u t  
g r a i n ,  a r e  g e n e r a l l y  s u c c e s s f u l  i f  t h e  s o i l  h a s  p l e n t y  o f  
m o i s t u r e .  
C u t t i n g  f o r  h a y  a n d  s e e d .  T h e  f i r s t  c r o p  o f  t h e  s e c o n d  
y e a r  p r o d u c e s  t h e  m o s t  h a y .  T h e  s e c o n d  c r o p  u s u a l l y  y i e l d s  
t h e  m o s t  s e e d .  F o r  h i g h - q u a l i t y  h a y ,  t h e  f l r s t  c r o p  s h o u l d  
b e  c u t  b e f o r e  t h e  f u l l - b l o o m  s t a g e .  A l s o ,  i f  t h e  f i r s t  c r o p  i s  
c u t  e a r l y ,  t h e  s e e d  c r o p  i s  u s u a l l y  l a r g e r  t h a n  i f  t h e  f i r s t  
c u t t i n g  h a s  b e e n  d e l a y e d .  
C u r i n g  h a y .  O n e  s e c r e t  o f  m a k i n g  h i g h - q u a l i t y  h a y  i s  t o  
c u r e  i t  p r o p e r l y .  C l o v e r  l e f t  i n  t h e  s w a t h  u n t i l  d r y  l o s e s  
m a n y  o f  i t s  l e a v e s  w h e n  h a n d l e d .  W i n d r o w i n g  w h e n  t h e  
h a y  i s  w e l l  w i l t e d  i n  t h e  s w a t h  i s  n e c e s s a r y  t o  p r e v e n t  l o s s  
o f  l e a v e s  a n d  c o l o r .  T h e  p r a c t i c e  o f  b a l i n g  w i n d r o w e d  h a y  
i s  i n c r e a s i n g  t h r u o u t  I l l i n o i s .  
I n s e c t s  a n d  d i s e a s e s .  E v e r y  y e a r  r e d  c l o v e r  i s  d a m a g e d  
b y  i n s e c t s  a n d  d i s e a s e s .  W h i l e  a n  e n t i r e  c r o p  i s  s e l d o m  
l o s t  d u r i n g  t h e  f i r s t  s e a s o n ,  t h e  s t a n d  i s  l i k e l y  t o  r u n  o u t  b y  
t h e  e n d  o f  t h e  s e c o n d  s e a s o n .  
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